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(54) LIQUID EJECTION RECORDER AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a long life and highly reliable thermal type liquid ejection 
recorder capable of preventing a malfunction due to peeling of a liquid-resistance layer from a pit 
end of a top section of a heating section. 

SOLUTION: A polycrystal Si to be a heating resistor section, an interbedded insulation film 36, a 
metallic wiring pattern layer and a surface protection film 41 are formed on an SI substrate, then 
the interbedded insulation film 36 and surface protection film 41 are removed by a dry-etching 
method to open a pit 8 to form an opening. The opening is extended to an external side of the 
polycrystal Si 32 of the heating resistor section in the direction of arrangement of the heating 
resistors. After that, a liquid-resistance layer 40 is formed so as to cover the pit 8, In the liquid- 
resistance layer 40, a recess section is formed at the external side of the polycrystal Si 32 and a 
resin layer 42 is formed thereon. The opening end of the pit 8 of the resin layer 42 in the 
direction of arrangement of the heating resistors is positioned at the recess section. A difference 
in height 48 is covered with the resin layer 42 and the angle of the difference in height 49 
becomes greater than 90°. As a result, it is possible to suppress a pressure impact due to a 
thermal stress, a film stress and a bubble. 
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ho silicate glass) ^fc¥ffi{fc©fc: 

[0 0 3 1] »>T06 (D) tCjjrflgfcfc-I^T, * 
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*-;l/3 7%llSP-f So 

[0 0 3 2] &>Ti6 (E) fCgsfXSfCfe^T, & 
.ME** 3 8 fcflMTS. C C T't4#JSEiH^ 3 8 t L 
T, 7/Vy#r£TiQl |imfILf;A 1 - 1 %S i §t£ 

(E) WftTfi, C©/<*-xy?ft©&BE«*3 8 
$t&c*ifc, ««I4, #»tt*S5, S«8i2 
2fcUTSbTVSo 

[0 0 3 3] 1^X07 (A) fcjjVf X&fcfcVT, S 
ffi<£SI«4 1 fcLT, 0!|*tfS i H4 &#7£ffi^fc7 
C V DSTtt 5 0 0 n m© S i BftflHtfMTr 

So 

[0 0 3 4] ^l/->T07 (B) fC^-TXSfc43l/>T, tf 
7h8 fctfyfVy^/W F3 9**hyyy57-<- 

una**. ccx\ \£y h8imm<D2mmm<D^ + 
%t>*>mm®mm3 6tmwi%mm4 1 (7^xvcv 

DS ij&ffclR) fcRfcSfSo 0IJ*.tf7X-y bx-y^y^ 
}£T*t4, l*U57y^-*7 b#5g£tS/-ci6, Wf 

©x-y^^yu-h^iSwaT-^^^iso, 7g#© 

^y^atcisiiDXT'tt, ^atiefsl^Silteftox 
T'f S/ti6, 2 JI$ji<D®iT'fc Jg««iJ»14j; < ftOXT-f 

[0 0 3 5] C©fct^fig-rstf-yh8i:ftSMP»4, 

©«a5*98j»fitii#»3 l<04Sa5^{4-fnfcffigt^S 
JcofCffM-TSo 03. 04t^Lfct?ljO#&tC 

{4, ^Haffifix«:SB?lJ73lnlK5i&-rs^«©WfcLT^fi!c 

■rsct^T'^So 

[0036] m^xmi (O tc^-rxetcfe^T, it 

mfom 4 04Mt5. Wfffi^S 4 0 t LT«4, S 1 g 
fb^tTa^ffl^SCfc^T'tSo S lMltt, 7 

y*x7m#x£ffl^fc77XvcvDj£T'*R-rsc: 
*^t* t So c n p> 2 m®&* h >j y 7 -c -a 7 «y 

•TSo HSfSftl40(4, tT-y h8tO|H]gP^®7<k^fclg 

fig^nso cotf, 01, 0 2 tc^-r^jT'{4, iifffl*6 

i»^3 6 t»H4 1 Of6M^<*eH?iJ73l6)04Sg|5 

So **3, 03. 04K^-rW©*&fCf4, fgMKft: 
ffiylJ7Jfr{a4««L/-ci»i:LT, iK^l4 0^fiSct 
SCtA^T-#So 

[0037] $f=, wm&m 4 0 «flm«a 4 

1i5cD±g|5$T'5ift*-(iT^fi!c-rSiltti:J:-Dr, 



(7) 
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fciRLhS-escfctfT-tSo 2? £>fCiti«Wf 4 0«, ^ 

[oo3 8] mmcm7 (d) tc^-rxsfcfei/>T, m 
#ffi.&*BM?zrc!sb<D®mi§4 2*mf&?Zo ccx 
ammm 42 1 LxssK&xv'fs. k*ajv\ gftsuk 
K4:De<y h8ft<fctf/W/UiffiK4 3©gs#«f,3PL 
/-Co t^h80W#©IH!Ptt, *©f£fsaaf*BE?iJ£lRl 
K*3W>T«ga5*^Sm#SP3 1 <£ fcftffliJfc&Sffig 10 
KlEHSttS. HI. 0 2{C^Lfc0>JT*<4, tf-yh8<D 

JI4 0©g£§SM 8£«SLTV3. COi^KLT, 

[0039] -7?, kssss 1 Koi^Tttfi^fcraw-e 

[ 0 0 4 0 ] 0 8 14, #%fP!©Jff 2 eD&momttfcii** 

^ffi^fia^iPioBrffiia, 0 9(4, noixsasaaa 
m<D®ftia,±m Lxmwz&m? s« 5 0 a 

^SJag|5T-fe5„ &*J, 0 8«0 9fc:Jott£B-B' Bf 
ffiHT-*So 09{cfc^SA-A' KffiBii* ±$©0 
2 1 tlBJUT'feSo 30 

[0041] c<DfH2<D^m<Dmmx'i,ts aim&&& 
s i 3 zQmtimm&mfaowmc. mm&&$k 

S i 3 2±DfcS6fcJ&aS.©«g*i»5 0*J&«LT 
l^S„ C<DPSjg}nSP5 0t4, 0J;U4* pffl©^K*'f*>' 

x, mmmmzQtsiixsigmmm* impure 

"J Y 8Z&l£-?zmc, 0 8, 09tc^-TJ;-5fc, P?flP 

[0042] »Rsn{MtBm-«NHc, 40 

S i 3 2fc«Ktfiftn«tf, ®ffD3lpJH:*tLTM?iJ« 

OOiiJfBlfcJcSiRSI^giS'rscfc^-etS. ctlfc* 

[0 0 4 3] CO»2 0*«OJ15ttfc*^*l!JB»}S 
(4, ±3SO»iOfiao}e»fcH3tJ*IBi*ffii:KtfH so 
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1tT-$5c BSffinStf5 0t4, ffl)*.t£B6 (B) fc^I 
fTJgfiS-rsefc^T'tSo 06 (B) 14, M0Sh7 

^fiJfflLTi«gtag|5 5 0 t%Z®®lC pm<D*$miZ& 
5C fcfCk D, UfiKSP 5 0 ©afiiffi£*# < I"* 

[0 0 4 4] HftMfcLT, ^SI?^Se B B H S 13 2©* 
-ha*t*9 5Q/Dte»LTKSlfta5 5 0OS/-h« 

5 1 oa/aicK&mfcmmmmmzuftu 
tmmonmmMLtd&m, 3x10 s dsobmibi 

»0«±©jW>*W*Scfc*flM8l,;fc. c ©Sf? 2 ©&tt 

zmffi&E<ommftitim&X'%%^i}\%*<Dmtit® 

MEIM 2 x 1 0 8 @©jft 1 . 5 fiLt 5 C i: 

[0045] *mi<»n3<D$m<DBmc'o^x 
stmtZo ±j&<om i & jaxsm 2 osofco«»7?«, 1 

fc. E«aiBOtt*fcJ:t>TttWJfI**<»«a<Ttt 

&e.&^&©tf&;5#, c<Dm&ici l mmc&&mEEfo 
2MB <D&mmmx*&i&t %> t ^ b -nwt tzct ttx 
Kovrtjaffl-etsot?, zomico^xmit&o 

[0 0 4 6] S-fSfjRO^jgtO^T^-r. 0 1 o«, 

*«(»gSi4*:EW^ri«0OBfBSH, 01 H4, |BlC<fg^ 
SSi^Ott^ffiHT**. 0*> ±iSO*Bi:m*0 

»»tfini;WF#*(tLr**. 6 1 ate 1 ojRHf&tt 

K. 6 2{4ff!l©&i5E$glJg, 6 3t4^2 0STOiit^ 

T-feSc cct», ^1 ojimteiiKe 1 fi«ktfa 1 

KSISUI6 2*4, glS*gitP3 6 43J:tf&JSG8UI 3 8 
i:|BI«T'^5c ^10^Sffi«l6 2<D±g|5lcm2(Dl 
IBItttKil6 3«*KLAtt(C, Hwbft^iS2©&Me 
L, »I§4 1, ii^(*@4 0. WJUJB 

{4, «aiM5%, %iaam#a53 i©ff^fijfflLTa 
ojgu %2<»&mmkm\mf&zft%mmiiktm>i 

[0 0 4 7] 010. 01 HC^-T43(C, fifcfccDfitfiS 

T*f4, » 1 ©iiTOisw 6 1 , m 2 nmmmwk 6 3 . 

S 1 3 2±fcKBLTVfc. ^©fcJ6, lhxE©J:7tc# 

0, B«#Ji4 0*»aS»4 8tJ5^TMIIU 
HSfc^oT^/cc 
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[0 0 4 8] H 1 2(i, *%m(D3i3(DmM<DBm*7jk 

?%mm&mmfa<D®iffim, mi 3 it, isii;<5g$s 
mKMm<Dit,±¥mm, mi 4 it. mc<m&i;fa<D 
Mmmx&z, n*, ±&<D&mtmm<D&fticitmv 

$mZttLX$>%o 6 4«VIAMP, 6 5&|g2©& 
JgESIJI, 6 6««ME^ 6 7 imWfflfc-V&Zo & 

*3, m 1 2 im i 3 tfctts b - b • Kfffin, 0 1 4 it 

mi 3fcfetj"SA-A' Bfrffi0-e3&So 
[0 0 4 9] C©lfl3©*l!©Jg<»?'te, Iff 1 ©g W*fe 

»)i6 1 , ^2<omwmmQ 3. gMfSd4 i©3 10 

2-es 0 c<otz. ±&<Dm i vmrnvmrntwimic, 
?%u*mmfcmtmiifai^mmifom loniijt 

T*/£tfT^So ?%t>*>. HI 3 K*^£Jrc?7jrf £8$ 
*Rfc£U BBPS-tfSo CtlfCtoT, tf-yh8^S9 
«(C LT^fiSSttS W$f*/I 4 0 It, fg&lifiittgP 3 

1 ©ftffiiJT-HgB£?FM-f So C©IH]gBk:&ggg|H 8*5 
J;o*SI|g|54 9*^-t^fc46, «rS©I3Sitt&gfc:J;S 
K1lWmZ%lflc<y,\ ©MSP 4 8 lt$£%iW$.fr 

e»^n?./c46, ^xhbx^gigc-etSo set, gn 20 
SP4 gfi^fctiaafts^go* <fct)*t<fcsfc 

SMSI54 8, 4 9 tt, IXH/WIXH/X, MS 

[0050] zzicc tomtit, mma 4 2 <Dt%®tm 
m&tt,fci$3 1 mKommmmme u %2omm 
*e^6 3, rn.mum.m4 i«gi5 t<Dmc< s*? ic 

KISLT^So "f 01 2{C^-r<k9fC^IgM4 30 

2 <D&tfmMffl 4 8 hSMSP 4 9 ©f@K < S J: o icB 
fiScLTl^So 1SflB^4 2©P>flP£01 3fc*5^T*^fig 

So c ©<£ -5 fcfltsg-tsc Mr£©K3S*5<fctf 
iKii8fc£SE73«gfr6KMSI54 8£{Sg-rs<: ttf? 
f?S„ 3:7c, ®mm4 2 fcWi&Wf 4 0 i:©^4fgg|5tt 
f€^SJa(*g|53 1 *Ofg^Cag)5(cffiH-rs/-ci6, MrS© 

K9« =ko*iR«(c *%&ti®mt>%mc < < > mmm 4 

354 8^at>i5:l/^^T-fe-pTtott/\ 

[0 0 5 1 ] m 1 5, 11 1 6 «, imm<DW.&m.mm 
mmcom3(o$iM<DBMic&ifzm&xm<D-m**? 
xmmx'&z>o 0<k ±a?co§0tiRiiicogp»t(*iBii; 

?W:ttLT^So C©It3©*jS6©fl5«{CfctfS5£gi 

ut^gsotaiixg^ ±a>o^ 1 <Dmm<DBmiasif 
%>m 6 (d) (c^-rxssT'^isiuT'fes/i*, ira* 

*»S-rSo eel*, ^©&©X*§fc:J3t,>TfclWiisftSiUl 
!>5:if^^Lfc^cfl5fi)c-rs^lS*e^3 6^1© so 
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nis*&»i6 1 tLrmto 
[0 0 5 2] 0 1 5 (a) ic^-txmit. ±$©85 1 © 
Hffl5©^t*5ttsia6 (e) izTxtxmtmmic&m 
&mm*B!$.t2>xmz'&z>o ccxit2ms<o±mm 
ffimtmitztcib, &mmwim3 8%m 1 ©£jgra 

M& 2 fcLT^LTt^So iltT'lill ©£JSBES§!J16 

2 i: Lt, X^y£i£T*^l /xmifMLfcA 1 - 1 %S 

^^X%fflV^cK7-l'x-y^yyffiT^)SigL/c:o d© 

3u©&ra!iui6 2tct^T)fMsns«iimffi5 

te, 012, HI 3fcjjVf «fc3fc, f6^ffila#gP3 1© 

ffi^gP3 ico^pTt)3gbTffi«$nso sfc, mm 
M4it, %mffim3 ionm<oesss»mSiS 1 3 

3 tmmm-2 1 co-ss^sgc-rso &Jfc«S2 2 

[0 0 5 3] tt^THl 5 (B) fc^-rxSfc^VT, 

» 1 ©^jbbbui 6 2 mm? %w, 2 v&mmmm 6 5 
i&f&tZo ccx'itm2(Dmma&mm6 3tLx. 

^O^Xiffllr^^XvC V DteT^LfciK) 7 0 
0nm©S i «ffc)S*ffl«,>5. 
[0 0 5 4] i^TSl 5 (C) tjjVfXgKfc^T, 

1 <D&mmm® 6 2 tsg 2 ©^jgEigji 6 5 ©ss«?p 

fc*St,>t>*SV I A IBP 6 4**h'JV^77-r-jS 
5o V I AMP 6 4 tt, ig»J^2 1 Ofl&tfHatttt^tl 

y K3 9*«*rtSn*ffiBOlB2©JillM6»Sl6 3 <bR|t 

ssns„ 

[0 0 5.5] 1 5 (D) fCijVfXilfcfc^T, SB 

2 ©^MEi^l 6 5 ^JB^f So C C T'ttfl 2 ©&1IB 
^6 5tLT, X/Vv^iST*ft 1 /im»§iL/cA 1 - 
1%S >^--yfltfrYVV ■<- 

fe. Sfe, 015 (D) WBTtt, C©^2©^PBH^ 

T^bT^So iK»^ : F2 1 ©&H!2m<82 2 (4. V I A 
MP 6 4*rtLTS82©&BE«0 6 5-Cfl3/aSft3» 

I ABgp*^LTSB2©^aE«SJB6 5T'fiM 

mm& 5 It, XyTjyfi^v K3 9©gP^(ctJgfi!cS 

n, c©a5^©§ss*»LT^So 

[0 0 5 6] HKV>TE 1 6 (A) fC^-f XStCfcVT, 

mirz>mM<mm4 iz&f&?%a ccxit^^y^ 

HX^m^fc^X^CVUmiC^O, l!)5 00 nmO 
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[0057] ffi^xm 1 6 (b) ic^txmias^r, 
®mm6 1 tmz<Dmmmm^6 3 £gffi{ssiS4 1 © 

3 litDIIfc* h 'J V ^5 7 -ffi 1 7 -y ^^X^rffl^ 
fcF^X-y^^j£{CTI&£LTfc?-y h8^Bl&t 
Zo CCDtts XatfU^CfcT'y h8fc&£P*lP&, 5g 

[0 0 5 8] it^Ti 1 6 (C) fcSVf ISfCfcVT, 10 
BfcflflHOfcflMfS. WffcttH 4 0 t LTtt, Si 

•m-rsct^-et, *©±teTa«*X/<y*Bn»» 

y^-r^o »fSttJi4 ott, tr-y h 8©ia«*s 
3*?t««sns. c©££, $ 1 ©BHg&ii§i6 
1 , ^2(DiTOasn6 3, mimm4 1 ©^sta 

Hfcfl&sstttvs©-?, iBfS#i4 ojicofsogp^ 

[0 0 5 9] SftfflftftJR 4 0^ Si ©&JgBE«H 6 

zzfccoymmm* o«, Awvix8a§&4 3©TS5fc 

[0 0 6 0] gfgfC0 1 6 (D) CTjVrigfcfc^T, 
»ft^P»x/UX^«S-rSfci60«)l4 2^JfM-r 30 

5. cc -vitmrnm 4 2 1 LT&tttttf u-r^ k^e 

I/\ «)ta«te J: 0 fcf>y h 8(0f»*iPUft„ tf -y h 
8©gp#©^ffiffiflffi9J£|«ii©BI!Q*a5«\ fggffita 

ofc«k^T»fi8*nTt^5a»fifii(*»3 i*tt-fnte 

[00 6 1] -73, KSSSfi 1 {COV>Tttffi*fcJ:tfSf 
S&P4 6t45o *LT, J^©J:3fcLTf|5SStt;te 

[0 0 6 2] B 1 7 it, *&W<Dm4<D$m<DBm%m 

0fc[B|«T*feSo &}b\ 0 1 7«0 1 8fcfc#-5B- 

B' ®fffiHT*<&-5o 01 SfcHottSA-A' KrEHte, so 
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±$©01 4 t|3|UT'$.S 0 
[0 0 6 3] C©S4©5«I©fl$Mrt?«4, Jf?3©^lffl5© 

flares Lfc«k 9*2 »©&«E*l*ffl^fc*t/8fc43^ 
t^s. ig^^Mss 1 3 2tDmmm*. 

EW#l«il©tflWte, fg&gl^Jg&S i 3 2 
«fi*tO»aet»5 0*»rtLT^*. C co^SJa^ 5 
0W, flflUtf pMWm%'(*Vl£&\irZ>Ct\Z.Zir3 
TflMtacfctfTtSo ^LT, £l©fl|l|feiftj!t6 
1, S2©JilSteiilJi6 3, $ffiffiKI&4 lfcMPLT 

if-y h8*Bi&irz>mc. mi 7, 01 sk^-tj:? 

^PO^Sfit»E51WlR)©4SgP^^SmSI5 5 0± 

KflM1"3o 

[00 6 4] ±ai©s 2 (ommommr-mm Lit J; s 
fc»jssftT^s«gW4 swsixM'X^is 

■TSCtA^^So CtltioT, C ©Iff 4 ©*&©}& 
ifcfe^tt, Wi«*H4 0OiiMlt«fca»l»«r«jSL 

[0 0 6 5] c©»4©SiaiOJB!8l£:feW5«3i^iffi 

ttMKfcfclGLfctf, 00*. «S 1 ©H«©«ttTWWb 
£06 (B) fC^-riSfCfel^T, MOSf^Vv^X* 
OV-X/FW«i3 5^ttttffM-T^Ct 
tfT'f So 
[0 0 6 6] 

[f8dB©8(jll] «±©KBfr&ill!&fr4J:$»«:, #f£H.S 

fc*tiar, 5»»sst#©±»k:jB<a"r*^«y h©«rKas 
$ftg#§ttsfix h ux^kx h ux, Mra©fiScsiCf 

Wi«#B («IAfcfTa«) ©««Hi:*nKff3tt»*fi 
«#««IE»ttli©«**<b*afi«T?*. ATM 

[0ffi©S¥*KJBfl] 

[H l ] *fP£©I? l ©*»©««*w-ri»ftStiti* 
BEylJ?j(6)©»rM0T'^i.„ 

[0 2 ] #igH£©!fi i (D$m<DBm*7*?%®m.» 

f*ifi©ifc*: 3 FffiB|-ea&*. 

[0 3 ] *fgH^©^ i (ommmm^mm^t^ 

im 4 ] *5§0£©ifi i nmmmmnmm^mt^ 

i® 5 ] *fp£©M! i <Dmm<DBmiasv zwmxm 

i® 6 ] *»«©£ i ©sisg©fl5»{cfcttssajixg 
©-ct^-txsh c^t) t-$>?>o 

[H 7 ] *%W<Dm 1 ©*fifi©JgffifcfcW5S!iiX@ 



ftffl 2000-158656 



17 



18 



[08] *mi<Dm2<Dm&<DBm*?¥&®tm#. 

[n i o ] '&*<d 2 mmktt'iii tzmmmivmm 

[nil] ft*<D 2 iBe*s^ffo rzmfommmm. 

[012] 3 <Dmmmmz*t%®&&. 

w&m^tomtsmx'&^o 10 
[iai3] *^<d^ 3 <DnmwM**?ftms.in. 

[014] 3 (D^mmm^tm^u^i 

[015] *5gBao^i«tiHBiis@o^ 3 <omm<D 

[0i6] *^©^»««i2iisH©^ 3 <onmo 

[017] *&w<om4(omffimzmz7K-?ftm%.m 20 

<*E?iW(p]OW®0Tfe5o 
[018] *&W<0m 4 ©?|j|S^fg£* -Tiffin 

[019] ^—^)if4f<omw^mmmmicm 

[020] 7<Di8ttt<«WfEll=! 



^MlH]^©«^t¥ffi0T'^5o 

[021] '<}tmm#mmmmm<D~mz*?m 

7?(p]cDBr®0T'$5 o 

[022] ^*©j«*i«WfS^BiD-^Jt *5lt35g 
«SfiK^g|5©-^^-rffi^¥ffi0TfeS„ 

[023] ^*<D^tt«WfB»SHO-WtC *5tt §58 
^«m<*g|5<O-j5IJ^^-rffiKE?iJ^lfi)OWfSD0T'$S o 

[ft^®lHB£] 

l-SSBIMR, 2-«{«R§S, 3-SHK8lf?»R, 4- 
JB, 8-tf-yK 9-/X;K 11-* 

is, 12-m 2i-nuR?x 2 2-gim 3 
«*t£»ftSK 3 4-y-m«, 35-v-x/F 

U-fVJMWB, 3 6-MnttMH, 3 7-3V** h* 
-;k 3 8-&MEMUI* 3 9-*yfY^<y K, 
4 0-BK(MI» 4 1"-8aMMUt, 4 2 -MM, 4 
3- vW^Xjffigg, 4 4-7-<-;l/FKftJl, 4 5-D 
S>-y*@81W* 4 4 7-U1f-/<, 

4 8, 4 9-SMSP> 5 0-*SBa», 5 1-y-hK 
im 5 2-jHMS IffM, 5 3--*«tt$*!ns i 

H, 6 l-JBlOMIMUt. 6 2-f6KD&JS£ffi 

I, 6 3-fll2<!}JimUUI. 6 4-VIAIP, 6 5 
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